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BEVERIDGE, l. & CAMPBELL, R. A. (1987) Trimacrucunthus gen, nov. (Cestoda: Trypanorbyncha: 
Eutetrarhynchidse), with redesetiptions of T. aetobatidis (Robinson, 1959) comb. nov. and 7. hinuncus 
(Linton, 1909) comb. nov. Trans, R, Soc. S. Aust. 1314(3), 163-171, 30 November, 1987, 


Dimaeracunthus gen. nov. is erected within the Eutetrarhynchidae Guiart, 1927 (or twa species, 
Prochristianella aetobatis Robinson, 1959 and Rhynehobothrium binuncuim Linton, 1909. Both species 
arc redeseribed. The new genus is most similar to Prackristianella Dollfus, 1946 in possessing a large basal 
swelling of the tentacle and a distinct basal armature, hut differs in having an asymnicirical swelling and 
a triad of grossly enlarged hooks on the external surface of the swelling. The two species are distinguished 
from ane another by number of hooks in each principal row, size of hooks and number of testes in mature 


segments. 
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Introduction 


Recent collections of cvestodes from South 
Australian elasmobranchs included the trypano- 
rhynch Prochristianella aelabatis Robinson, 1959 
which is apparently a prevalent parasite of some of 
the Species af rays occurring in coastal waters, In 
preparing a redescription of the species tt number 
of significant differences from congeners became 
appürent, In addition it was noted that another 
species of trypanorhynch, Rhvchabothrium 
binuncum Linton, 1909, described from a stingray 
from the northwestern Atlantic and currently 
considered a species incertae sedis (Yamaguti 1959; 
Schmidt 1986) shared sevéral of the distinctive 
features found in B aerobatis, In this paper we 
redescribe both species and show that they consti- 
tute a new genus within ihe Eutetrarhynchidac, 
related to Prochristianella. 


Materials and’ Methods 


Specimens of P aetobaris were obtained from the 
spiral valves of rays from South Australian coastal 
waters, Cestodes. were cither washed in sea water, 
telaxed briefly in tap water, then fixed in 10% 
buffered formalin, or the spiral valve contents were 
fixed with hot formalin and the cestodes were sub- 
sequently removed in the laboratory. Cestodes were 
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stained with Celestine blue, dehydrated in ethanol, 
cleared in Clove oil and mounted in balsam. Six 
specimens were also examined by scanning electron 
microscopy. Type specimens of P wetahatis were 
borrowed from the National Museum of New 
Zealand (NMNZ). All new material collected has 
been deposited in the Australian Helminth 
Collection (AHC) of the South Australian Muscum, 
Adelaide. Additional specimens ol P. aetobalis have 
been deposited in the British Musem (Natural 
History), London (BMNH), and (he United States 
National Museum Helminth Collection, Washington 
(USNMHC). Type specimens of R, binuncum were 
borrowed from USNMHC, 

Measurements are presented in the text in micro- 
metres, unless otherwise stated. The range is 
followed by the mean im parentheses. Unless other- 
wise indicated, 10 measurements were made of each 
organ. 

Terminology for ihe various elements of try- 
panarhynchan- anatomy follows Dollfus (1942) and 
Schmidt (1986). 


Trimacracanthus gen. nov. 


Generic diagnosis! Eutetrarhynehidae Gulart, 
1927. Scolex slender, elongate, acraspedote, Pars 
bulbosa and pars vaginalis much longer ihan pars 
bothridialis: Bulbs long and slender. Tentacle 
sheaths sinuous but not spiral. Prebulbar organs 
presen}, Retractor muscle attached at posterlor 
extremity of bulbs, Two bothtidia, margins thick, 
free, not contiguous apically, may be notched 
posteriorly suggesting incipienc subdivision. 
Tentacles long with asymmetrical basal swelling 
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bearing distinctive basal armature Metabusal 
armature hereroacantlious, hetcromorphous, 
tynical, Houks solid. Meiabasal armalun: of 
alternate half spiral rows beginning with large boak 
1 (h with recurved pnint and long. base of 
implantation, Hooks. 2 (2') also large bur smaller 
than 7 (7) remaining hooks diminish in size 
becuming slender and shurler as pow continues 
towards caternal face Strobila acraspedute, 
hyperapolyte. Genlial pone marginal. Testes 
medullary, preovarian. External seminal vesicle 
piesent. Ovary posterior, 4-lobed in cross section. 
Seminal receptacle present. Uterus median. Vitel- 
laria cireumcortical 


Type species; 7; aerabatidis (Robinson, 1959) comb. 
nov, 


Other species: 7. Ainuncus (Linton, 1909) cumb, 
nov. 


Trimacricanihus aetobatidis (Robinson, 1959) 
comb. nov, 


HIGS 1-15 


Prochristianella actobatis Robinson, 1959, pp, 390-391. 
figs 26-34, 

Types: Holotype from spiral valve of Aerobatus 
nurinari Muciler & Henle, 1841 (syn. A. renui- 
caudatus), New Zealand (precise locality unknown), 
March 1955, call. E. S. Robinson, holotype NMNZ 
ZQ, paralypes NMNZ ZW 204-206. 


Materiul Examined: from Aetobatus nurinari: paratypes 
NMN (ZW 205-6). From Pygonarhina guanerius 
Whitley, 1932 (new host record): 23 specimens, Goolwa, 
S Avl (AHC 52760, USNMHC 79592); 1 specimen, 
Marian Bay, S. Aust; 38 specimens, Middleton, S. Aust. 
(AHC 82358); | specimen, Part Stanvac, S, Aust. (AHC 
52763); 3 specimen, Cowell, S, Aust; (AHC 82762). 

Vrom Myliobatis austealts Macleay, 1881. (new host 
tord); R specimens Middleton, S, Aust, LAHE S2155); 
| :pecimen, Young Rocks, Kangaroo island, S. Aust. 
IAHE $2704); HM specimens, Goolwa, S Aust. (ATIC 
S2784%, | specimen, Part Lincoln, S. Aust. (AHO 82766). 


Crom Dasyatis brevicuudalus (uttow, 1875) (new host 
rovord): H specimens, Northaven, S. Aust. (ALLE S2768); 
1 specimen, Port Vincent, S. Aust. (ANC $2769); 16 
specimens, Sirenky Hay, S. Aust. (AHC 82767). 


Fiom Daspulis thetidis Niute, 1899 (ew host jecordy A 
specimens, Cowell, 5. Aust. (ATIC $2770). 

From Mustelus antorencus (Gunther, 1820) (new host 
record): 1 specimen, Goulwa, S. Aust. (BMNIH 1987.4.7.4). 
Description: Slender, delícalc worms, up la 15 mm 
long, consisting of up to |S acraspedote segments. 
Scolex aciaspedote (Fig. 2), 2.54-2.99 (2.77) min 
long, 380 530 (410) wide with Iwo, well separated 
parelliform bothridia 350-470 (400, n=5) in 
diameter. Bothridial mangins free, indented poster- 
iicly, hnrders thick, rerminatimg as short ridges on 
internal surface of bothridium (Fig, 7), Pars 


pothridialis 360-460 (420); para vaginalis 1.2-1.4 
(1.31) mm; pars bulhosa 1.15-1,50 (1.38) mm, Ratio 
of pars bulbosa to pars vaginalis 1:0-95. Tentactes 
up 10 2.22. mm long, 40-70 (40) in diameter 
excluding hooks; prominent asymmetrical basal 
swelling, 50-110 (80) wide (Figs. 12-14), Tentacle 
sheaths sinuous with some coils, not spiral, Bulbs 
at feast eight times longer than wide, 1180-1500 
(1300) by 130-180 (160); origin of retractor muscles 
at base af bulb, surrounded by irregular clumps of 
uland cells; prebulbar organs present, Red piemen- 
tation anterior to bulbs in living specimens. Pars 
postbulbosa very short, 35-110 (67). 

Armature heteroacanthous, heteromorphons 
typical; hooks solid. Metabasal armature (rigs 9-11) 
consists of alternating, ascending, half spiral rows 
of 10-11 hooks at mid-tentacle; 12-14 hoaks per half 
spiral raw near tip of tentacle Rows begin ov 
internal faoc with hooks | (1') well separated, ending 
on cxlernal face where half spiral rows meet to form 
inverted V, Hooks ol principal rows begin wilh 
single large hook with long base of implantation, 
remaining hanks hecame more slender with shoriec 
bases on bothridial and antibothridial faces; hooks 
of external-face much reduced in tize All hooks 
become smaller ioward tip of tentacle, Hook 
dimensions in mid-region of tentacle: 1 (1") arcuate, 
stout, 34-46 (43) long, base lengih 20-30 (24); 
hooks 2 (2') straighter (Fig. 10), more slender, tip 
curved, 38-54 (44) long, base length 16-18-(17); 
hodks 3 (3) slender, spiniform with short base 
38-50 (46), basc 10-18 (16); hooks 4 (4') 38-48 (44) 
long, base 14-24 (17); hovks 5 (5) 32-46 (40) long, 
base 12-16 (15); hooks 6 (6) 28-40 (32) long, base 
10-14 (3); hooks 7 (7), 18-32 (23) long; 8 (89, 
12-20 (16) long; 9 (99-11 (11), 11-20 (15) fog. 

Basal armalure (Figs 12-14) consists of eight rows 
of hooks on basal swelling of temacle; hooks 
dissimilar on exlernal und internal vurlaces. Huaks 
of intemal surface organized into alternate. 
asecidlig half spiral rows-with hooks 1 (1) well 
separaled, Proximal rows one to laur consist oF 
scrics of large spiniform hooks, pradvally 
decreasing in size as sows continue towards external 
surface. Rows five 1o righi begin with stout. rosc- 
thorn shaped hooks 1 (E); row five Continues its 
series of spiniform hooks much stouter than those 
of pruxinial rows one to four Halt spiral rows one 
to five terminate in series of four to cight small 
spirilürm hooks on external surfave tr inverieu 
V-formation. Rows six to eight with reduced nim- 
Deis of hooks. On external surface, opposite rows 
six to eight, distinct promantory present. sur- 
mounted by triad of laree cone-shaped hooks with 
rounded, ‘festooned bases (Fies 12, 13). Central 
hook 24-42 (36) long with recurved point, base 
iameter 18-32 (26), Posterolateral hooks of tring 
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dissimilar, more slender of pair 30-38 (33) long with by 220-400 (300). Genital pores irregularly alternate, 
rebated point; base diameter 18-24 (20); slouter in posterior 1/3 of mature segment, 67% of 
hook 30-36 (33) long, base 16-24 (21). scgment length from anterior end; 75% of segment 

Mature segments 1.19-3.09 (1,90) mm by 180-310 length from anterior end of gravid segments. 
(260); detached gravid segments 2.30-4.21 (3.11) mm Genital atrium small. Cirrus sac globose, 70-140 
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Figs 1-7, Trimucracanthus aelobatidis (Robinson). 1, entire cestode; 2, scolex; 3, mature segment; 4, female genitalia; 
5, gravid segment; 6, cirrus sac with external seminal vesicle; 7, bothridia. Scale lincs: fig. 1, 5, 1.0 mm; figs 2-4, 
6-7, 0.L mm. 
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Figs 8-14. Trimucracanihus aetobatidis (Robinson), lentacular armature. 8, bothridial suriace of tentacle, 0,1 mm 
from lip of fully extended tentacle; 9, bothridial surface, metabasal region, 0.8 mm from base; 10, antibothridial 
surface, metabasal region, 0.8 mm from base; 11, external surface, metabasal region, 1.9 mm from base; 12, basal 


region of tentacle, bothridial surface; 13, basal region, cxternal surface; 14, basal region, internal surface. Scale 
line: 0,1 mm, 
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(00) by 30-110 (8); cirrus unarmed. External 
seminal vesicle pyriform (Fig. 6), jdtate 1a cirrus 
sac; vas deferens coiled, located in midline between 
cimus sac and ovary. Testes. preovarian, sub- 

spherical, 50-100 by 40-50, forming Iwo parallel 
105; lestes number 68-85 (76) per segment; testis 
distribution: postvaginul and poral 6-8 (7): 

prevaginal and poral 28-35 (31); antiporal raw 34-43 
(38). Vagina passes anteroventral to cirrus pouch, 

turns sharply posterior in midventral line and 
descends fo ovary. Vagina divided inio (wo 
segments: ftisc segment greatly expanded from 
genital atrium Io anterior level of ovary where sperm 
arc stored, wall lined by simple epithelium; con- 
atricts forming second segment, narrow sperm duct 
passes Ventral rà ovarian isthmus and joins ootype. 
Ovary bilobed in dorsoventral view, lobes subequal, 
130-270 (190) by 30-60 (40); Metilis' gland 80-220 
(150) in diameter, Vitellinc follicles cireumcortical, 
RU in diameter. Uterus saccifarm in detached gravid 
scemrents, filling entire preavarian medullary region. 


Trimacracanilms binuncus (Linton, 1909) 
comb. nov. 
FIGS 16-25 


Rhyachanoliriun hinugcum Linton, 1909, pp. 181-182; 
figs $5-f4, 
Types: Lectotype from spiral valve vf Dusyatis say 
(1e Sueur, 1886), Tortugas, Florida, USNMHC 
No, 9010; paraleciotypes, USNM 9010. 
ei examined! trom Dasyatis say; 4 iypes USNMHC 
4 
Description. Small, delicate warms, 4.9-6.4 
(57) mim. (n--2) long, consisting of 5-6 (n=4) 
actaspedote ements, last segment comprising 65% 
or more-of total lengih wf worn (Fig. 16). Scolex 
acraspedoie (Fig. 15), 1.30-1.65 (1.53) nim (123) 
long by 190-280 (243) (n=3) wide, with two 
rounded, well separated, bothridia, 175-250 (216) 
(n-4) lung by 160-250 (203) {n~3) in diameter. 
Buihridial margins free, borders thick, no indenta- 
tian orincipient division on posterior barder. Pars 
hothrídialis 175-250 (223) (n=4); pars. vaginalis 
800-960 (853) (t - 4; pars bulbosa 750-830 (787) 
(ii 4). Ratio of pars bulbosa to pars vaginalis L:1.09. 
Tenlacles extended tn 550 but nor fully everted. 
Tentacle widths. excluding hooks, 80 wide al basal 
swelling in lateral view, lower metabasal diameter 
55, mid-tenicle diameter 45, tip. diameter 45. 
Tentacle sheaths sinuous with few coils. Rulbs 
clongate, 770-830 (778) (n =4) by 70-104 (83) (n - 4), 
tetractor muscle originales at base of bulb, 
surrounded by irregular mass of gland cells; 
prebulbar organ present. Pars postbulbosa absent. 
Armature heteroacanthous, heteromorphotis, 
lypical; hooks solid. Metabasal armature (Figs 19, 


20, 22, 23) consists of alternating, ascending, halt 
spiral tows of 12-14 hooks each, Rows begin on 
internal surface with hooks | (1) well separated, 
ending on external surface in inverted V-formatlons, 
Hooks | (t') Jame. falciform, with extended 
posterior heel, remaining hoaks af principal rows 
straighter, falciform then spiniform, gradually 
decreasing in size, Hook dimensions in mid-region 
of tentacle: 1 (I) stout, strongly recurved, with 
extended heel, 16-32 long, base length 15-20, heel 
4-5 long, height 9-23; hooks 2 (2') similar 10.1 (U) 
except straighter and with reduced hase, length 
19-20, base length 11-12, height 16-11; hooks 3¢3') 
spiniform, length 15-18, base length 6-8, height 
10-11; houks 4 (4')-9 (9') decreasing in length from 
25-20; hooks 10 (10)-14 (14°) only 17-18 long. 

Basal armature (Figs 21-23) cansists af six rows 
of hooks on basal swelling of tentacle; hooks dis- 
similar on external and internal faces. Hooks of 
internal face organised into alternate ascending half 
spiral rows with hooks ! {i') widely separated. Rows 
hegin with stout falciform hooks with long postenat 
heel, onented transversely; remaining hooks of 
proximal rows spiniform, gradually decreasing in 
size às rows continue toward external surface, 
Smaller spiniform hooks on external face meet in 
inverted V formations (Fig. 22). Distinct promon- 
tory on external face surmounted hy triad nf large 
cone-shaped hooks with rounded, festooned bases 
and recurved points (Fig. 18). Foremost hook of 
triad largest, length 34-42, hase diameter 18-25, 
Posterolateral hooks of triad unequal; hook 
adjacent buthridlal side larger, length 28-38, base 
diameter 16-18; hook adjacent ia antibothridial 
face smallest of triad, length 24-28, base diameter 
8-12. 

Malure segments 1.07-1.27 (1.17 mm) (n=3) long 
by 150-210 (187) (n -3) wide; terminal segments, 
3,12-4,45 (3.67 mni) (n «4) long by 200-400 (300) 
(n=4) wide, nangravid. Genital potes irregularly 
ulternale, i posterior half.of mature segment, 
Netached eravid segments not preseht. Cirrus sac 
pytiform, 60-90 (69) {(n=4) by 23-34 (29) (n=4), 
external seminal vesicle 40-50 (n—2) in diameter, 
adnate to cirrus sac. Vas deferens coiled, forming 
loop, extending iri meiial line posteriorly ro level 
of ovarics. Testes preovarian, ovoid, dimensions 
60-70 wide by 20 long, forming ove parallel rows. 
Testes number 105-109 (107) (n=2) per segment, 
lestis distribution, postvagina], poral 13-15 (m= 2); 
prevaginal, poral 35-39 (n-2), antiporal 54-36 
(ns-2). Ovary bilobed in dorso-ventral view; labes 
subequal. 240-260 (n= 2) by 160-220 (n - 2). Vagina 
forms seminal receptacle &0 in diameter, Mehlis’ 
gland wel developed, poscavarian, Vitelline fullicles 
citcumvoriival, continuous fram anterior IO 
posterior margins uf segment. 
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Figs 15-17. Trimacracanthus binuncus (Linton). 15, scolex; 16, terminal segment; 17, entire worm, Scale lines: fip. 
17, LO mm; figs 15-16, 6.1mm. 
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Ligs (8-23: Trimacracanthus binuncus (Linton). 18, triad of enlarged hooks on external surface of basal swelling; 
19, metabasal region, antibothridial surface; 20, metabasal region, internal surface ta left; 21, basal armature, hothridial 
surface; 22, basal and metabasal armature, external surface; 23, basal and metabasal armature, internal surface; 
note long guards on. hooks 1 (1') of metabasal region. Scale line: 0.1 mm. 
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Diseussinn 


The pwo species described above possess d conibi- 
nation of characters not found together in other 
eulelrarhynchid cestodes, in particular. an 
asymmetrical basal swelling armed with a triad of 
laree hooks und a metabasal armature composed 
of ascending hall-spiral rows of hooks with hooks 
which diminish im size from the internal ro ihe 
external surface suggesting that a new. genus is 
needed to accommodate them. 

Dollfus (19421 assigned tvu genera 1o the Euletra- 
rhynchidac. namely Eutetrarhyncius Pintner, 1913, 
and Cheistlanella CGiuiam, 1933. He later (1946) 
added Diesingefla Guiart, 1931, and TerrarAynclio- 
borhrium Diesing, 1850 and created two new genera, 
Prochristionetla Dollfus, 1946 and Purachrisuanella 
Dollfus, 1946 bringing ihe total number af eutetra- 
rhynchid genera io six: Dollfus (1969) subsequently 
removed. Teirarhyrichiohothelum rom rhe 
Eutetrarhynehidae and made it the type genus of 
a new family, Tetrarhynchobothriidac Dollfus, 1969 
which remains monotypic Afecistobothrium Heinz. 
& Dailey, 1974 is u more recent addition to the 
family Euterrarhynchidae. Unfortunately Diesin- 
gellaand Christianelia remain very poorly defined 
and require a thorough redescription to be properly 
included in current systematics. Mecistobothrian 
appears, trom its description (Heinz & Dailey, (974), 
to be very similar to Renibulbus Feigenbaum, 1975, 
originally placed in its own family, Renibulbidae 
(Feigenbaum, 1975). Subsequently, Rentbulbus was 
placed as a synonym ot Eureteeravinchus along with 
Tetrathynchabathriun by Schmidt (1986). Schmidt 
(1986) also added Oncomegas Dollfus, 1929 to the 
family. 

Vimuils of the genera, Eurerrarbynchus, Prochris- 
titipella and Parachetstianelle are nat clear and this 
fias resulted in confusion in the allocation of species 
to genera, In defining the genus Prochristianella, 
Dollfus (1945) emphasized 1wa principal characters; 
the increase and subsequent decrease in metabasal 
hook size front internal to etemal surfaces in Pro- 
cheistianefla compared with a decline th hook size 
in Pacetristianetia und the presence of a tentacular 
basal swelling with a characteristic armature in 
Prochristianelia hut not in Parachristianella. He 
placed two species in Prochristianeila, the type 
Species, 4? trygonicola with a heteromorphoys 
metabasal armature and F tenwispine (Linton, 189) 
with a homcómorphoóus armature Dolltus (1946) 
defined Puruchrisiianella as having a decrease in 
hook size from internal ca external surface and 
Jacking a. basal swelling of rhe rentacle. Sub- 
sequently, Kruse (1989) added two new species tn 
the gemis which conformed closely with Dollfus’ 
definition, Yamaeutl (1959), however, igdored the 


nature of the metabasal armature In his key to 
genera Of the fumily relying instead On the presence 
of à basal swelling and it is evident from the 
literature jhal some workers have followed 
Yamaguti’s key rather than Dollfus’ original 
diagnosis. Of specific concern here is Robinson’s 
(1959) description of Provhristianella aetobatis fram 
New Zeuland which -combines the: metabasal 
armature of Parachristienella with the basal 
armature on a tenlacular basal. swelling like 
Prochristienetia. Following the key of Yamaguti 
(1959), Robinson 11959) placed the species in 
Prachristianellu but with some lesitatiun, as 
Museum records show he had originally considered 
using a new generic name for the species, Thnacra- 
canthus, We consider that the two species described 
above fit neither Prochristianefia nor Perachristia- 
nella, and that a new genus is required to accom- 
modate them, for which we propose to use the name 
initially suggested by Robinson in notes attached 
tu ihe 1ype specimens. 

Distinctive characters of the new genus Trimiacnai- 
cunthes are the combination of a nietabasal 
armature similar tq Parechristianella but with a 
prominent, asymmetrical tentacular basal swelling 
bearing a dislinctive armature includine the 
presence of a triad of enlarged hooks. The two 
species placed in the new genus arc T, aerobalidis 
and 7 bjinuacus. T. bimuncus was originally 
described by Linton (1909) and regarded by 
Yamaguti (1959) and Schmidt (1986) as incerte 
sedis. The syntypes of Riynchobothruan binuncum 
(USNM 9010) were cxaamincd and the oncotaxy and 
analomical features were found to be very similar 
to but distinct. from those of T. aetobatidis. Both 
species possess a inctahasal armature of the typical 
heternacanthous.type in which the hook sizes begin 
with very large hooks then decrease (n size towards 
the external surface. Als, both species have a 
pronounced asymmetrical basal swelling with. a 
distinct basal armature. There are three cone-shaped 
hooks on. the external fave of the basal armature 
in both species. 7, getobatidis may be distinguished 
from T. biniicus by the following features: number 
of hooks per principal riw at mid-lennicle (10-11 
versus 12-14); hooks £ (1) in rhe principal rows lack 
an extended posterior heel in T uetbbatidis bul 4 
heel i¢ pronounced $n 7, binuncus; z sharp 
transition in hook size on che extemal face (7: 
aetabiatidis) versus a gradual decrease in honk size 
AT. binuncus); testis number per segment (68-85 in 
T. aerobatis versus 103-109 in 7. binungust; number 
of segments (15 versus 6); uonspinous woles and 
strobila of 7; aetobatidis versus a spinous condition 
in F. bmuncus, and presence of a short pars 
pasthulbosa in T eetobatidis which T Inmuncus 
lacks. 
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Robinson (1959) used two names, P aerobaris and 
P. aetobatidis, in his description of the species. As 
the host genus is Aetobatus, we assume that P 
aetobatis is a typographical error, and have adopted 
the name aetobatidis. 

Southwell (1929) reported a single specimen of 
R, binuncum (as Tentacularia binunca) from 
Dasybatus? walga from the "Ceylon Pearl Banks", 
and. reproduced Linton’s (1909) figures of the 
species. The whercabouts of Southwell's specimen 
is not known, and hence its identity cannot be 
ascertained. 
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